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[0009] #»9i»i, ±Kfl&*8fS*>*rr ilHBCft 
[00 10] 

5 -I fc * Jiffi t , *^Bj^'$ija Us. 
[0011] -f**>fc, 

Alff & ft £ ftStSL § #4 WWllf /Xtt««W)4IIIIHt 

*MPtt, Efl* { 4 0-2 0 0 n mtj) 0 , 7;W hit 
#2. 5GLtT'&9, ftft^ftlHfefHIftmJU W.m 
200-1 000 nmT'$>9, TX^Mt*«2. 5fil 



[00 12] ££T\ *3MHfc*ivvc ruft^miM: 

(AS) Ai***>itg<«fi) Bi?^ui 

(A 1/B l ) Sr^-T. 4fc, r&ttn&mm:MtF 

A25r-e<7)W$ (fiS) B2tlUI (A2 
/B 2 ) fcjj**. 

[0013] m^msiMiiz^^tiizbiz^m 
&m&iMmm-v>%&b am ix±$ < . 4 
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mt±mm.ftM£'>%<bi>GLx^titfx<, % 
%ttM<7)*T¥mimm®mix hx<,\ 

[ 0 0 1 6 ] tit. *mnimmzffi!8.-t&¥mim 
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[0039] mixxmiiztft x *m$mm2 
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1 ^Bfc9»$*ufc*8fe*P 2 fc*»61WW5;hXV* 

3t«mi6ii. ±fcLT. *mm?p 1 . 

i: „ &mmitWL=FP 3 fc . Cft^^Mt? P 1 Mf 
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[0044] tti. ^mwm2<r)^mwm5mm. 
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$fto&m?mii£ v >. d ojus&s p 2 t ix n 
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fll****<*4. *3»fWflK)«»*«3 0/<m^ 
* 'J rojf %h b b i> (c, 4 *y{£iSM# 
ofeSfctt-r § 1 - j&»&<tfrp&Ate i oT^-r^ 1 3 

[ 0 0 4 6 ] 2 fc, ff^co j: 3 fcjimi 6 
iziz*mftmm2(o£fa<r>mMzttLx 1 0-5 o%£ 

6<?>m*<omtf±3&<mftmtzi. quests 

msizit. %mmb\ l z^%K&&mmfcWLTP3 

a 6 {zt^tih^mstimm-p smmm^x-h 

3 5~ 2 0 *i%fclMS$*i4 . 

[ 0 0 4 7 ] £ zx\ ±^co^mm 2 4>tc«±. m.<r> 
*mwm-<r>mz. ^mmi 1 0 0-4 0 0 n m . » 

*L<Jil 5 0-3 0 0nmf*4^S^^<^JS5K 

tt&^^msfe^p 2 mmzxtzw&b ixttz 

<, 2 0-4 0^*%*U l 5»iU\ 
S**»45-2 03&»#4U<. 10-15 
[0048] ttl, ttmCElt. ®lzm£.ZtlZ>i><7)X' 

%m^t>tix\,^fflkbmti><?>zm^x£\,\ mt 
t> j: < , mi 1 b mmmwm'm 3± t p t m<?> 

1 o>s^i«R 3 **^*ftif s-^ t ^-c-i) o x 
hx<. Q&%b'<o&mm. m%bmmm%b' 
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m-&ltci>P)%}i$:m^hZ.ttfX'%&. tcom. Br 

i o o 5 o ] t tz. x^-if- scommmmms. 
zn&h<7)X'm<. mm. isvtt'-xwzm^h 

ZktfX'Zh. 

[005 1] mz. HI fcxkltiftXM 1 0RtfM3lz 

^itz&mmmi±®mm2 onmrnxmn-wuz^ 
xmmz. 

[ o o 5 2 j %-r , mmm 1 zwm #y 
xwm^WKAh^zm^tzy >vm n-rs n o 2 

im^xBfct&zktfx'%&. 

[ 0 0 5 3 3 fcfc, 5§BJ^i 1 C7)^B^^ 3 ±t;^ 

f&I 5 UT (4, 09itf. WTO;fri£# 

&i>. -r&fc^, frf, iHfc^y^cO^ttm^Pl 

m-smmk-tmimTP 1 zft&x-z h i<D%t>mz . 
mmztitcw ttc. ftffi&wmmmixmft 
mi ®%mmmntxi>^K mz. ftmrnw 
mm 1 mmmm 3 ±.cwm 1 . &i vc*»* s . z 
<nt*<mmrntLx\±rt-3-9-m. mw&z 

<D#MfflJ£l43 0 0-8 0 OXltfKft U\ titfiSUfitf 

3 0 oxaarr&sfciNWttifrp lia*)©*. 
m%*m<%K>+tt%®mtfx*j:<%&. mm. 
m 0 o-c^^t h t^mm-v 1 la*®****** 
^*«S2 ( %wmmwm ) ^am^hs < & 

[ 0 0 5 4 ] 5±\,z%mmemm- 

mmhi&tnmzixm®M6mm-hz\ttf 

[0055] <wc. ^*«®2 (¥®immm) *>t 
mmmmcote^-brnzi. K>mm&mp 2 

4. Jf!ifeSP2(4, ^<tt, ¥zgftmfii2<7)j£ffi 
F2 2£ff* (^®«, %a©#ifc*:{4i£«fti') $ 

■witri^. znmmu. Mm&mmmm* 
iz¥mmm2<Dm®F 2 2 &8&tt&%i&im*m 

f ixmm&mcom. tmtimi-izktfx-zh. 
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#JB 5 OH&ftB^ ttb ^i¥&#Jl 5 ItM 6 * » 

tz . ami 1 oaw»«R 3 ±fc*##«* 2 1 »js 
mmmi<mm9&3±.izT i o 2 $twmwtc£R 
mmmmzmmzit&imt txwmmmm 

lt c v d mmzmmmzm ^zttx- 

[00 5 7] C^idfcU-CJWttlO^RLfcft 

lot, ^^—9-- s s-h 1 (^-tj; a izm^Bfx . 

[0058] [»ZHIt}KB3 J2TF, 04 S-#Hg L=5r*< 
*3 . ±34 LfcflHUWMWcW LTWfl Lfc W8 k R- 

[ 0 0 5 9 ] H4 fcij^f %Mm 1 1 14, *tta*6*«, 

minmiizmit&^imizwmzti&mftMnme 1 

2t*^^S2»cO^$-*LTVM,Ci:^H4, Hi. 
[0060] ZZX\ fomKtlX o fc, Cc7)^*li 1 

\%mM$\tmL<nmfrbmmtix\^h<r>x\ m. 
m 6 fc^wsns wi^*a^ -c* i 

&mcom6 it,zmi*mftft?<o$Gm 
in owmxiXTtzz, xoizmmtix&r) . mm 

VM6 2lZteVh*mmL : HO£GWZ2 0~6 0^4 
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*w»6 2tcfctt&iewMa : jV)*^r**i2 o~4 ow 

[ o o 6 1 ] zix. znxmm 1 1 Hn*fcfe*ttt8 
Mi (H^-f ) (4, i^«Bii \m\m\ 



!(8) 002-289274 ( P 2 0 0 2-2 8 9 2 74 A) 



4. 

[0062] [*E£fflgJB] JST, 0 5 £#BSL&# 

a. t&itzm-mmBizmixmuzmtm-- 

[0063] m5&jctmmi xmmstf. 
mmmm 1 izmm^&mzmfcziizmmm e 1 
mwmizmi>&^imszmmtizwm<oM6 

i^^SL16^*^ffi^Siitv^ Chilli, m 

[0064] mm 6 mhftm^tzffi&mm^ 
jM*tix\wc* m$&mmttix^h. -eo 

*mvmm2mmhzttfx'*?>. zlx. z<o% 

[ 0 0 6 5 ] J2LL, *f6W<0j8Far*SUKBIBWcov^TK 
[0066] «itr. iJW)5SJI0B«(c*Hvttt, UB 
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mfflOkl 3<9ftffcSUf 6<?>J: dfc, ZlfcLbOftiSt 
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xm-tixoizmztix^i. mta. 

07te*f3f«ffil 3<We»SWI6tt. ftrt**>06 1 
t ftftSnJI 6 2 fc , SrtgPcO® 6 1 &*hS$WJf 6 2 

rt$»6 30K##$ftl>&JSIMa?^*$ 

tt, »4L<tt. SflgB^«6l«fc0i*ftJ:>)*>*# 
<, «1«tt«6 2a**U: l Hffi<$rSJ:3fc 

[0068] 

WMRvmmmmmmmiz^ vcstcp 1 < mtt 



[0069] c*-* h<owK] a?, ^mais-m-r 

[0070] (^H ) «^C0TiO 2 fe^ (77 
; 2 5 nnu *#T i 0 2 fe? 

lt^o) b*mmmiz?jtixfmtiz\btz£*)i- 

?-7X?V~ZmMlfz. mz. i-f-TZyV-lZ 

mmit ixwu-z&u yy-mi. mix 

[007 1 ] K-Xb2) 3WPTiO,tt^lk. « 
JgOT i 0 2 fii^ ( 77*-- b\ : 2 0 0 n 

nu OTs «9gTi0 2 fi^2f:V^) £B3K»»fc 

Mxxtmt h z t tcct 0 ^?-7x 5 u - mm 1 
tz. mz, j-f-Tzyv-izmmitix&uu-A 
zkmyy-zmt. wmixi-xh (Tio 2 a^p 
1 mm t i o 1 a^2o«*= 30 = 70) £tsss 

[0 0 7 2] (^-Xh3) ^.-XhlC *£#OTi 
0 2 m^ (77*~tf, IS; lOOnm. 7X^7 h 
It; 5. JST. #RTiO,tKPli:n3) £fc*U 
mtT i Ogfi^ .l,<0*r* : b 1 <?)Jtft= 1 0 : 

[0 07 3] C<-Xh4) ^-XMC, f^TiO 

2 m- 1 srM^ l , i o 2 a^ i mm ■. ^-x h 

1 03ffi= 3 0 : 7 0^-Xh^lS$gL^. 
[0074] K-Xb5)^Mt. ^KTiO 
2 S^ 1 £»£U i 0,a^ 1 ct)«» : ^-X h 

1C09S=5 0 : 5O0yi-*h*9mit:. 
[0075] K-Xh6)^-XMfc,S^ 
(Effi; 1 OOnm, TX^hJt; 6, tJlT. 
^tt^ 1 ^ o ) WM.~?4m=f- 1 

COMM.: ^-Xh 1(7)»1:=2 0 : 8 0^-Xh2:P 

[0076] (^-X h 7 ) ^-X h 1 ^KcOT i 
0 2 ?i^ ( 77^— tfs IS; 30nm, 7X^? h 
Jt;6. 3.OT, *«TiO,e^2fcv^) S:^ 
Ls MTi0 2 ef2?)fl:^MOfi=3 
0 : 7 0^-Xh^p^U^ 

[0077] (^-Xh8) ^-XMtC, #«OTi 
0 2 f4^ (77^— b\ ES; 50nm, 7;W h 
it ; 6 . K OT', t»«T i 0 2 ft^3 t ) 

mttT i 0,«[^ 3<0«* : ^-X h 1 C0«i= 3 
0 : 7 

[0078] (^-Xh9)^-XMC S ftOTi 
0 2 S^ (77^-Hf. it@ ; 7 5 nm, 7X^ h 
it; 5. 8, OT> l*RTiO,«H t 4fcv^) 
Ln #*CT i O 2 S^4<0«ft : ^-X N 1 C7)«fi= 3 
0 : 7O0K*-.Xh£8BiUfc. 
[0 07 9] K-AHOJ^-XMfc.iROT 
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i0 2 n=F (Ti-?— b\ Eg; 130nm. TX^ 
bit ; 5. 2. HT\ 8#Ti0 2 a?5i:V^) £?1 
£.U i Ojfi^SOHM : ^-X h 1 <m&= 

3 0 : 7 OCD^-XbZMMltl. 
[0080] (^-AMD^MII.MOT 
i0 2 a-? (77?~fe\ Eg; 180nra, 7X^7 
hit; 5, OT, #RT 10,8*6^3) ma 
U M T i 0 2 Sf 6 i : ^-X h 1 «fi= 3 
0 : 7 0<7)^-Xbmmitz. 
[0081] (V^h^l^MK^OT 
i0 2 a? (77?-- fe\ Eg; 24 0nm. 7X^? 
bit; 5. OT. WfcTiC^tfrf 7fcv>3). £M£ 
b % mttT i 0,8^7 mS. : ^-X h 1 0)M3l= 3 

0 : 7 0^-XhfcWllU:. 

[0082] (^hnl^-XMCIDEOT 
i0 2 a? (77?~ fe\ Ii;110nm, 7X^? 
hit; 4. K JSIT, ##Ti0 2 a?8£^3) SrS 
£U i«Ti0 2 tf8^fl:'<-XM(7)fi= 

30 : i oco^-xbzmmitz* 

[0083] b 1 4 ) ^-X h 1 ##tf)T 

1 0 2 S-? (77?~fe\ tEfe; 1 0 5 nm, 7X^? 
bit ; 3. 4. HT. ffttTiO : S^9fcv^> m 
n-L, ##T i 0 2 ^9cD«fi : ^-X h 1 <7)m= 
3 0 : 7 0O^-Xh€rlBSt^» 

[0 084] (^-Xbl5) ^-XbllZ. mtCDT 
i0 2 &? (77?~ fe\ IS; 115nm, 7X^? 

bib; 2. 7. OT. flSRTiO 2 a^l0kv^) £ 

iSltrU WKTiO^lOOKM^-Xhltfflt 

i=3 0 : 7 00^-XhfcWRLfc. 
[0 0 8 5] (^-XM6)^MC MOT 
i 0 2 &^ (77?— fe\ Eg; 120nnu 7X^7 

hit; 2. 2. fclT. HURT 10,8^1 lfc^3) £■ 

InU MTi0 2 tfl l^il^-XM^f 

*=3 0 : 7O0K*-XI»&WRU:. 
[0 086] K-XM7)^Mi:.itW 

^ft? (Eg; 180nm % 7X^? hit ; 6. 2, 

tt?2<0**:**-XMO**=2 0 : 8 0<0^-X 
h*l«Lfc. 

[0087] C<-Xhl8) ^MC, Stt<07 
-f^aiMfig; 220nm, 7X^?hJt; 6. 1. 

Wf-3<m$L : h 1 2 0 : 8 OCO^-X 

bmmuz. 

[0088] (^-Xhl 9) *<-Xb lfc, 
■f^ttT (Eg; 2 70nm, 7X^? hit; 6. W 

T\ »^r#a^4fc^3 ) *at£U Kttvraa 

^4COMM.:^-XblCOMM.= 2 0 : 8 0<D^-Xh 
[0089] (**-Xh20) ^-XMKMHfcOV 



•Ytffiff- (Eg; 500nnu 7X^<? hit ; 5. 9, 
m-5<mSi : «r-X b 1 COmS.= 2 O : 8 0<D^-X 

hfclBSU:. 

[0090] c<-xh2i)^-xhit^ nm>~? 

4#af (Eg; 67 0nnu 7X^? hit : 5. 8, 

a? 6<7>«ft : ^-X h 1 con&= 2 0:8 OO^-X 
hSrlfflSSLJt. 

[0091] (*V-X h 2 2 ) ^-X h 1 (C, t£#?)V 
-<#a? (Eg; 88 0nnu 7X^? hit ; 5. 7. 

a^7«0®ft : K-X b 1 C0^S= 2 0:8 OCO^-X 

bmmtti. 

[0092] C<-Xh2 3)^M(:, 

(Eg; 10 80nm, 7X^7 hit; 5. 
5, OTs *«^>fXr«[TF8fcV^) £ii£U #[#7 
-f^a^8c0®*: ^-Xh 1C0^*=2 0 : 8 00^ 

-xbzmmitz, 

[009 3] 24) ^-XMC, 

^*af(Ig;330nm, 7X^^hJt:5. K 

: ^-X h 1 C0©*= 2 0:8 OcO^-X 
h£H»U^. 

[0 0 94] K-XH25) ^-XMC, ^«<7)-7 
-f*a^ (ES: 320nm, 7X^? hit ; 4. 2. 
WT. Ktt^atfrFl OfcV^d ) £?i^L. «*v>f 
^a^ 1 Ocomi : ^-X b 1 c?>MM.= 2 0:8 Oc/)^ 
-Xh^PSUc. 

[009 5] (^-Xh2 6) ^-Xb 1(C. ««<0"7 
4#a? (IS; 32 0nm, 7X^7 hit ; 3. 5. 
WT, UPR-r-f ^ft^l ltv^d ) £?!£U 
^a^ 1 1 COMM. : ^-X h 1 C0MA= 2 0:800^ 
-Xh$:PSt^. 

[009 6] K-Xf2 7)^MK,S«m 
-f#a^(ii?£; 3 10nm, 7X^?hit; 2. 7, 
WF. Wfc?4*m- 1 2fcV^3 ) Srfi-^L, «*-7>f 
^a^ 1 2^«» : ^-X h 1 c7)®fi= 2 0 : 8 00^ 

[0097] K-Xh28) ^-XbUZ. mtCOV 
(Eg; 30 0nm. TX^bit; 2. 2. 

^ai 1 1 3WW* : ^-X h 1 <7)WM.= 2 0:8 OO^. 

-xhS-PSIUv:. 

[0098] (mmm 1 ) otksi^iwc j: 0.05 
t=*Lfc*«ff 1 2 1 mmcoffi m^i-mw&^fm 

2 0 fc 1 0 x 1 0 mm« 

[009 9] #5Xg«±£7>y*h'-r$*lfcSnO 



t^MM mm ; 5 0 0 nm) fc#jfcLfc3»PHW£i|| 

fliL/i. *lt, zcr>sno 2 mmm±.iz. _BB*y<- 

ffc, ffiJR*. 4 5 0X#)*^fci:'C*SUs. H(c» 
h 4 vt CIcdx^ y -yEpJS"J k $Jfck 0 

«SE2 fc|5|«cOl8^cO^^#:m® (g#»«f ; 1 0 
mmX 1 Omm, «J? ; ; 1 0;um, ^ftl^ai? ; 6 
/xm, ftifc&l<DJf « ; 4/<m. 
flKRT i 0 2 ^1<0#W^ ; 3 0g*%) JML, 

[0100] iNWW«fc:fe«S:iaT^)J: 3 KL 

[ c i s-Di (th i ocy anato) -N , N ' -bi s (2 , 2' -bi py r i dyl -4 , 4 ' 
dicarboxylic acid)-ruthenium(II) ] £\ ^COWtfUffl 

mm 1- 5xiO"'mol/cm 2tR*.L> 3fc«IS 1 
0£§Sj£$-£fc. 

[oion mz, nmt ix±R<oxMSkmitm 
#t±zzzii~r&QmM (ptmmnmz ; 1 oo 

nm) , «s?«EkLT, a^aatfaWJf-^Afc 
<*-+r-S (ffiA«: r-t-tjyj ) £ptf!U H3fc 

[0102] (ggjfcffl2 ) ¥*fM^«Jt£J2lTtf>J: 

3 \,zLx'ft~>tzz. tmit. mum 1 k H«o¥JHfcJ: 
oai fc^tfc*«ff i o #1x0 3 izTfk it:&mmfm 

[oio3] b 2 i^mmmtftm-x btb 

XmiK. ZLX, Sn0 2 #«fflU:fc:, ^-Xb2 

fc. 

[0104] h 3 £ftt*SUI<0fil*|giStf)Jf ^Jfcffl 
^-XhkfCfcfflU:. *fc, ^-Xh5*3t»SUI 

HJtffll 1 k LTiNWMI±K:«IW9Jit«« L 

[0 105] flT, S n O 2 #*K_B:0 1 £*rf ¥ 
3Stt«ffi 2 k n«^A0>¥llfMni ( gftfflOfflW ; 

1 Ommx 1 0mm, ®f ; 1 Ojum, ^WMCOM , 
W ; 3/im, gfigBO/f^ilJI ; 4/xm, ftrtg|K)JBfc: 

**rsfi.&*ttT i o 2 a^p i ^#^r$ ; 1 oai%. 
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[oio6] ( mmi 3 ) *m#nm(?>m cut ix , 
h i z^mmBfrn^-z b t ixm u ^ 

-* h 4 Sr*ttai»«ffl^-x bk l/CttJflLfc£ k 
Pi SBtffl l k R|«tf>#IWc i 005 K^Ucftm 

ii i o mm 3 fc* ifc&mmmmmnm 2otm® 
m&zii?immm&mm±®mmzim i 

fc. £fc> ^NI«c«S»i» ; 1 Ommx 1 

Omm, JiJ? ; 1 O^ra, ^f^lcO®/? ; 5^tm, % 

mmmw; s.^m, mnMizttztizmn i 

[0107] ( £ftH4 ) ^^BS^SJtt;^ , 
^-X h 2 h k ffiffl L , ^ 

-x Y 6 £Ma»fiyfH-x h k tr^ffl L/c<I k 
«Wi . ^fiS^J 1 k |5im^#»c i 0 0 5 fc * 

tt i o mm 3 l tzommmmmm 2otmk 

tl. Jfirfe, «36Hf<OBM ; 1 Ommx 1 

0mm, mW; 1 O/xm, ^#=1^11; 6. 5u 
m, )ttJ[SL*^*Ji; 3. 5jum, mttMlZ$GZtl 

mtf.-?^ i ; 2 o««%-c-j>->fc. 
[0 1 083 ( mm 5 ) ^^«ffi^^jttcn l*c , 
b 2 i^mmmm^-x btixmi. ^ 

h 8^5tiXSUl^itffl^-X h k LT^ffl Uci k 

(c#W$ixS#KT i 0 2 a^ 3<0*^r* ; 3 0H*% 

[0109] ( mm 6 ) ¥*ft«&aS!&tcK Lt , 
h 2 *^mWMI»iSffl^-^ h k tT Mffl t , * 

h 9 zftffinmBfm^-A b k u-c«ffl uc«i t 
ma* mmmi t^mcommzx vmmw&m 

(C**S*l6<*RT i O 2 Si i 4c0-i-^ ; 3 0«ft% 

[oho] ( mmi 7 ) ix , 

^-x h 2 zxmmBm^-z b t ixm i . ^ 

-X bl 0 SrftifcSUf JB&ffl^-X h k UTffiffl Uc^ 
kl^h{±, Hft0l 1 k RSW)#»WcJ: 03K«tta^6* 

*fc*W§*l4WKT i 0 2 ?4^F 5«0**r* ; 3 0W* 

%X't>itz. 

[oin] (mmms > ^#^«se^)§^lt, 
^-x h 2 ^»Kflvx h k ix mm u ^ 
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kmm. mm i b mmco^m^j: o mmxsm 
mmm±mmmamirz, ^mm&co^wA 
mizttztihwvtT i o,e? 6(r>^m ; 3 0®* 

[0112] (H«IJ9 ) ^«s«|i^i[jt^U-C, 

^-x b 2 ^ ^^s^^ffl^-x h t ixmm 1 . ^ 
-x h 1 3 s^sis ^j&b^-x h t ixmiizz 
kmm. mmm 1 1 momiz* vxmm'iim 

[ 0 1 1 3 3 (USSW 1 0 ) ^*«ffi(7)^jt^|^ 1 

X . ^-X h 2 ^gftl^J&il^-X h LTffiffl 

u ^-x h 1 4 imftMBm^-A b 1 ixmm 
itzzkmm. mmm 1 1 mmcvtmiz* <o%mm. 

[0114] mmmi 1 ) ^f^^^^jt^L 
^-x b 2 z*mmmm^-x b t ixm 
u ^-x b 1 5 zitmmBm^-x b t ixm 
itzztmu. mmmi mmommzz immR 
vmmmmmnmfmitz. %t>. *mm,®<D 
mAmizm^tiiwmT i o 2 e^i oo^m ■, 
3 o«m.%x'hitz. 

[oii5] (mmm 1 2 ) mmmvw&mi 

X . ^-X h 2 fc^Wl^lftffl^-X b i: LTteffl " 
I. ^-X b 1 8 £3tel£UIJEMffl^-x h i: LTffiffl 

uz^kmm. mmmi tmnmizx <o%m®&. 
vmmmmmnmmkitz. *mwm<n 
m&miz<kGzti&m'?j m?3<7)$m ■, 2 0 
w/oXh^tz. 

[0116] mmm 1 3 ) mtmmm&z® 1 
x . ^-x b 2 z^mmBm^-x b t ixmm 
1. ^-x b 1 9 zxmmBim^-x b 1 ixmm 
itzztwui. mmmi tmmcomiz* vxmm. 
v&mmmmimzimitz. *mmm<o 
%mLmiz$Gztihm~?j m=tA ■. 2 0 
®&%x'b->tz. 

[oii7] ( mmm 1 4 ) mmmom&m 1 
x . ^-x b 2 i^mmmm^~x b t ixm 
u ^-x b2o zmmmm^-x b t ixm 
itzz t mm. mmm 1 1 mmmmizx o^m^s. 
u&mmm±mmmimitz. *mw%m<n 
m&mizttZK&mvjm^cDttm; 20 
w&%xb-otz. : * .. 

[0118] ( H«J l 5 ) ^ttSfiicolijlKlg? L 

x , ^-x h 2 z^&mmjm^-x b t ixmm 
1. ^-x b 2 1 zm&MB&m^-x b t ixm 
itzz t mm. mmm 1 k mo^miz * <om,m. 



mmmizttztimftvj m^e^mm 2 0 
®&%x&itz: 

[oii9] (mmm 1 6 ) ^mmmmm^i 
x , k-x b 2 zymmmm^-x b t ixmm 
1, s<-x b22 zmmmm't.-x b k ixm 
itzzkum, mmmi k®®<D*\mz£*)%mm. 
vtmmM±®mmmifz. *m#mn 
mmizttztimftu m^iottm 2 0 
®&%xhitz. 

[0120] (mmm 1 1 ) ^mimmmmmi 
x , ^-x b 2 ^mmmm^-x b k ixm 
1. ^-x b 2 4 zytmLMBm^-x b k ixmm 
itzzkmm. mmmi mm^mmzx *)%mm. 
v&mmmmmmimitz. *m#mco 

20 

nmxxh^tz. 

[0121] (mmm 1 8 ) mwmmmmi 
x . ^-x b 2 ztmfaMBi&m^-x b k ixmm 
1. ^-x b25 *%mmB&m^-x b k ixmm 
itzzkmm. mmmi mmmmzx <o%wm 
vmmmmmmmmitz. ¥&mm<7) 
%<MMi,zttztimft-?4 tm- 1 ovttm ■, 2 
onm%xb~>tz. 

[0122] (mmm 1 9 ) mm&mmmi 
x . ^-x b 2 £ ^mmmm^-x b t ixmm 
1. ^-x b 2 6 zMfflMB&Lm^-x b k ixmm 
itzzkmm, mmmi kmrnco^mizx 
vmmBSkmmwzimitz. ^mwm?) 
mmiz^^ti^m^^ tm- 1 1 <o**» ; 2 
oMm%xh~>tz. 

[0123] (mmm 2 0 ) *m#mmmmzmi 
x , ^-x b 2 z*mmBm^-x b k ixmm 
1. ^~x b27 zftmLmmm^-x b k ixmm 
itzzmmi, mmm 1 k mmnmrnz & vmMR 
v&mmmm±mmmmitz. ^mtvmo 
%mmiz^ziihWfc?4Jim-i 2<?>mm; 2 

0MSi%X'h^tz, 

[0124] ummi ) *mfrmmmmzf&ix. 
^-x b 2nfrzm^x*m#m?)frfrt>%%>*mtim 

H (§3tffi^)ffiS; 1 OmmX 1 Omrru MW ; I0u 

m , ) mm itzz: k mm. mmm 1 1 nmo^miz 
x ^mmRv : ^mmmm±mmmirmitz. 
[01253 ( jrbi^j 2 ) mftw&mmizm ix . 
^-x b 2 z^mftmBm^-x b k ixmm 1 , ^ 
-x b 7 zxmuaBm^-x b k ixmm uzzk 
mm. mmmi km^m^zx *)m,®Rvmm 
mm±Wimmimuz. ¥®mm<7)%mm 
izttztihmtT i 2c7)#3r$ ; 3 om&% 

Xfo->tz. 
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[0126] ( itmi 3 ) 4^ffl8fiaSBft££ IX . 

^-x h 2 zmm&fm^-x v t ixmi. * 

-X hi 2 fcftfJSUlMB^-X b i: LTteffl Lfei 

mz^ztimviT i o 2 mi n-k^m ■. 3 omm 

[0127] ( &mi4 ) xmm&nmm ix % 
^-x h 2 zmmmfom^-x h b ixmm 1 . 1 
-^16 zmcmmm^-x h t ixm itzz 
tm*ts mmm 1 1 mm^mizx Tommm-km 
mmm±mmmamuz. ^mwrn^ytmL 
mizttztimviT i o 2 tm 1 comm •. 3 on 

&%X'fo-otz. 

[0128] ( it mi 5 > ^mm&comtm ix ; 
^-x h 2 srWMi^jftfln-x h t ixmmi. ^ 
-xm7 *3Kfta««flSffl^-x h t ixm ItzZ 
tPMte, mmi tmnzmizx vmmRvm 

«^-§r^T§ttl»««V^^a^2c7)#^; 2 0M*% 

x-h^tz. 

[0129] ( it m\ 6 ) ^mmmnmmm ix , 

^-X h 2 h £ LTffiJBU ^ 

-x V 2 3 £ftf*SUf ^fiScffl^-x h i: LTffifflL*:^ 



mmtmmwzimbiz. *mim,m<?>m$L 
miztt$hmvi~?'tm : ?8<Dttm\ 2omm% 

[oi30] (Jtwj7 > *mfrwmmmz%kix. 
<-xb2i^mmmm^-xh bixmmi. * 
-x h 2 8 zmMmmm^-x h tlx mm itiz 
timt. mmmi bmmmizx <om,wwm 

mizmznhWfciimT 1 3 wfr* ; 2 osr* 
%x-h~>tz. 

[0131] [«M#i4Mm] mwmm*m\\ 
$mm 1 -mmm 2 0 , it m\ 1 -it m\ 1 com®® 
mffimm%^*iu*-mmmv*Mfeitz. mm 

ttl^ii, (wacomi, wx 

S-8 5H) £J|§V\ AMI. 5 7 4/^-SrilL7t d r 

-by >?yrfrt> 1 0 0 ow/m^JiiEb^ftfr^ 
i-i.ckci:Off-p/i. 1 -vrxf-zm^xmsi- 
nm&ZMfei. mumm (voc/vi , 

( I s c/mA c m-2 ) , ftUHl 1 (F.F. ) &t/X* 

)v*?-$mm(v/%) mtbtz. zcommzmuz 

[0132] 
[HI] 







Voc 
/V 


I8C 

/mA»cm" 8 


F.F. 


7) 

/% 


%M$t 1 


0.70 


14.8 


0.7046 


y.3 




0.71 


l&.l 


0.G996 


7.5 


£ffifl|3 


0.69 


14.4 


0.7045 


7.0 


5?ffiff)4 


0.71 


14.5 


0.6994 


7.2 




0.69 


13.1 


0.7023 


'"■ 6.8 




0.70 


14.1 


0.6991 


6.9 




0.70 


14.4 


0.7044 


7.1 




0.69 


13.3 


0.6974 


6.4 


^560*9 


0.70 


14.7 


0.6997 


7.2 


n&<ni 0 


0.69 


14.3 


0.6993 


6.9 


nasm 1 


0.69 


12.8 


0.7020 


6.2 


^$05 1 2 


0.69 


12.4 


0.7013 


6.0 


HafttfU 3 


0.70 


13.6 


0.7038 


6.7 


gftflii 4 


0.71 


14.6 


0.6993 


7.2 


fSASfifc 1 6 


0.71 


13.9 


0.6992 


6.9 


1 6 


0.70 


12.6 


0.7029 


6.2 


mmmi i 


0.71 


14.6 


0.6994 


7.2 


mmmi 8 


0.71 


14.1 


0.6992 


7.0 


mmmi 9 


O.'/O 


13.6 


0.7038 


6.7 


^20 


0.69 


12.2 


07009 


5.9 


it*«i 


0.68 


11.5 


0.6905 


5.4 


it3Mfl2 


0.68 


11.4 


0.6966 


6.4 


J±»^3 


0.69 


11.4 


0.6992 


5.5 




0.68 


.11.6 


0.7033 


5.5 


tt*«S 


0.70 


10.6 


0.7008 


5.2 




0.70 


11.2 


0.7015 


5.6 




0.69 


11.2 


0.6988 


6.4 



CP 

CO 
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Q 

cr 

o 
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ioi3 3imnz^itz^m^mh^xoiz^ m 
mm 1 ~~mmM2 o cDmmmmmnm^x^j^- 

Zti?tilzMfc1-2>itMM 1 -JtKffiJ 7 



[0134] 

m&*m&i-i^mmmz#^xis^yemi&t> 
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3Tf i> &Si||gffl*ll«tt*fll)&f-6 

im 2 ] a i tij? ufciB« i o o nmvBmxm 



me] mi Ltzmm<nm<nwmm*^rm. 
mmmmx'bi, 

i-mtm. 2-^mm&. 3-wmw&. 4- 
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